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and w^bT^aL^^^ «™h of cancers and tutors in mammals, particular* in human 
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in anunab or humans comprising a safe and effective Moml of Ed£22£i tenmtat. A composition for treating viral infections 
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AND 

CANCERS «wwits FOR INHIBITING THE GROWTH OF VIRUSES AND 



5 TECHNICAL npi r» 

This invention is a pharmaceutical composition that inhibits the growth of cancers and 

eir it. **** in human and - *- 

2 7 C ° mP0Siti0n C ° nUinS ^^^.carbamates and N- 

» ZEEr""" wwch ^ herbiddes - °- *■ — * 

heZ "* N - Ch, ° ro " hen ^ i -^ along with pumlma or 

chemotherapeuue agents or antiviral drugs. 

BACKGRnnvn n F THF iwtmt,^ 

Cancers are the leading cause of death in animals and h umans . The exact cause of 
«ncer ,s no, ^ but linJcs ^ ^ ^ * 

Many types of chemotherapeutic agents have been shown to be effective against cancers 
2~ » not a,. ^ of ccers and tumors respond to *ese agena. L ^ 

topic. >tan, to a. Mi cue ,„ t tadll ,. 

!rr, T" 10,1 , """™ e - - — u»« * 

£tjt» *— i — **— ' «*- 

™- w *.„ ^ ^ ^ w , s ^ iumir m uve 



15 



20 



specificitvTth ^ *TT ° f materia ' S tha ' W ° U,d ^ ' Um0r 661,5 dUe - "* "*■» 

2 TZ 3 breakthr ° U8h - AItemaliVe,y - - - «c to 

tumor cells wlu.e exemng mild effeas on norma, cells would be desirabie. 
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Therefore, it is an object of this invention to provide a pharmaceutical composition that is 
effective in inhibiting the growth of tumors and cancers in mammals with mild or no effects on 
normal cells. 

More specifically, it is an object of this invention to provide an anti-cancer composition 
5 comprising a pharmaceutical carrier and a N-chlorophenylcarbamate or N- 
chlorophenylthiocarbamate derivative as defined herein, along with a method of treating such 
cancers. 

These compositions are also effective against viruses. Therefore it is a further object of 
this invention to provide a composition effective against HIV, herpes, influenza, rhinoviruses and 
10 the like. 

It is a further object of this invention -to provide a composition effective against HIV, 
herpes, influenza, rhinoviruses and the like wherein a potentiator is used to improve the 
effectiveness of the composition. 

These and other objects will become evident from the following detailed description of 
15 this inventions. 

SUMMARY OF THE INVENTION 
A pharmaceutical composition for treatment of mammals, and in particular, warm 
blooded animals and humans, comprising a pharmaceutical carrier and an effective amount anti- 
cancer compound selected from the group consisting of N-chlorophenylcarbamates and N- 
20 chlorophenylthiocarbamates of the formula: 

C n 




wherein n is from 1 to 3, X is oxygen or sulfur, and R is selected from the group consisting of 
25 hydrogen, lower alkyl and lower alkenyl, cyclohexyl. phenalkyl radicals of up to 8 carbon atoms, 

and phenyl, and pharmaceutically acceptable inorganic or organic acid salts of these compounds. 

These compositions can be used to inhibit the growth of cancers and other malignant 

tumors in humans or animals by administration of an effective amount of the N- 
_ ch lorophenylcarbamates and N-chioropheny lthiocarbamates either orally, rectally, topically or 
30 parenterally, intravenously, or by direct injection near or into the tumor. These compositions are 

effective in killing or slowing the growth of tumors, yet arc safer than adriamycin on normal. 

healthy cells. The compositions are also useful for treating viral infections. 

The compositions can also be used in combination with potentiators and 

chemotherapeuuc agents. 
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DETAILED nrgrpn,^ QF THF yvvr VTr „ M 
A. DEFINITIONS 

em ^ 7 d r ein ' " COmPriSin8 " ^ Vari ° US «"« « * conlotady 

rnp o ye ,„ t „e composUion of ^ invenUon Aeeordjng)yi ^ (enns 

5 essenually of and "consisting of are embodied in the term comprising 

As used ^herein, a "plutrmaceutica.ly acceptab.e" component is one that is suitable for use 

r^zr ^ without undue adveree side effeeu (such * ^ - 

ailergK response) commensurate with a reasonable benefit/risk ratio 

As used herein, the term "safe and effective amount" refers to the quantity of a 
componen, hlch is ^ „ ^ , ^ ^ ^ ^ J ^ 

effeca (such as toxicity. irritation, or al.ergic response) commensurate with a reasonable 

*«l cond.uo„ of the patien, the type of mammal being treated, the duration of the treatment 
*. «*. of concurrent therapy (if any), and the specific formulations emp.oyed and the structure 
of the compounds or its derivatives. 

* n " d herei * a "P»~tical addition salts" inc.udes a phaonaceuticaily accept 

ptfeZrr^ r° und - nese inc,ude or8anic - -»* - - <* «* -~ 

Preferred acd salts are the hydrochlorides, acetates, salicylates, nitrates and phosphates 

As used herein, a "pharmaceutical carrier" is a pharmaceutical* acceptable solvent, 
-pendmg agent or vehicle for delivering the anti«ancer agent to the animal or human. The 
earner may be l, q uid or solid and is se.ected with the planned manner of administration in mind 
^ As used herein, "cancer" refers to all types of cancers or neooiasm or tumors found in 

As used herein, the "anti-cancer compounds" are N«h.oro P henylcarbamates and N- 
chJorophenylthiocaitamates. 

As used herein, "viruses" includes viruses which cause diseases (viral infection) in man 
and other warm blooded animals such as HIV virus, herpes, influenza and rhinoviruses 

As used herein "potentiators" are materials such as tripro.idine and its cis-isomer which 
are used ,„ combinauon with N.hlorophenylcarbamates and N<hlorophenylthiocarbama t es 
Potentiators can affect the immune system or enhance the effectiveness of the drugs 

As used herein "chemotherapeutic agents" inc.udes DNA-imerauive Agents. Antime- 
TZ!^ eraCUVe ^ ^ ^ " kinase or 
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B. THE ANTI-CANCER COMPOUNDS 

The anti-cancer compounds are N-chlorophenylcarbamates and N- 
chlorophenylthiocarbamates which are known for their herbicidal activities. They are systemic 
herbicides used to prevent and eradicate certain plants or weeds. Systemic herbicides are 
5 differentiated from other herbicides by their ability to be absorbed by the plant and to move 
through the plant. This systemic ability is not a necessary requirement of the compounds of this 
invention. 



10 wherein n is from 1 to 3, X is oxygen or sulfur and R is selected from the group consisting of 
hydrogen, lower alkyl and lower alkenyl, cyclohexyl, phenalkyl of up to 8 carbon atoms and 
phenyl, and the pharmaceuticaliy acceptable salts of these compounds. 

Preferred compounds are those in which R is alkyl with 1 to 4 carbons, preferably, 
isopropyl and X is oxygen, n is 1 and the chloro group is in the 3 position on the phenyl group. 
15 N-3-chlorophenylcarbamate is a most preferred compound. 

These compounds are prepared according to the method described in U.S. 2.695,225 
issued to Witman (1954) and U.S. 2,734,91 1 issued to Strain (1956). 

C CHEMOTHERAPEUTIC AGENTS 



20 Antimetabolites, Tubulin-Interactive Agents, Hormonal agents and others such as Asparaginase or 
hydroxyurea. Each of the groups of chemotherapeutic agents can be farther divided by type of 
activity or compound. The chemotherapeutic agents used in combination with N- 
chlorophenylcarbamates and N-chlorophenylthiocarbamates include members of all of these 
groups. For a detailed discussion of the chemotherapeutic agents and their method of 

25 administration, see Dorr, et al, Cancer Chemotherapy Handbook, 2d edition, pages 15-34. 
Appleton & Lange (Connecticut, 1994) herein incorporated by reference. 

DNA-Interactive Agents include the alkylating agents, e.g. Cisplatin, Cyclophosphamide, 
Altretamine; the DNA strand-breakage agents, such as Bleomycin; the intercalating 
topoisomerase II inhibitors, e.g., Dactinomycin and Doxorubicin); the nonintercalating 

30 topoisomerase II inhibitors such as, Etoposide and Teniposde: and the DNA minor groove binder 
Plcamydin. 

The alkylating agents form covalent chemical adducrs with cellular DNA, RNA. and 
protein molecules and with smaller amino acids, glutathione and similar chemicals. Generally. 



The compounds have the following structure 
C n 




The chemotherapeutic agents are generally grouped as DNA-interactive Agents, 



WO 96/32104 



PCT/US96/04956 



-5- 



35 



these aTKy.aung agents reac, with . nucleophilic aIom jn , ^ ^ ^ ^ 

-*c*l. Phosphate, sulfnydry, group in nueldc acjds protejns amino adds ^ i(hione 
mech^m and the role of these alky|aUng ^ ^ ^ ^ . ^ ^ 

Typicai alkylaung agents include: 

5 Mechl T r ° 8en " Ch,0rambUCi, • ^'^Phamide, Isofamide. 

Mechlorethamine, Melphalan, Uracil mustard; 

Aziridine such as Thiotepa 

methanesulphonate esters such as Busuifan; 

nitroso ureas, such as Carmustine, Lomustine, Streptozocin; 

10 platinum complexes, such as Cisplatin, Carboplatin- 

at^ '"° , • "* - **** - m » -■ 

DNA strand breaking agents include Bleomycin; 
DNA topoisomerase II inhibitors include the following: 
" Imercalators, such as Amsacrine. Dactinomycin, Daunorubicir, 

Doxorubicin, Idambicin, and Mitoxantrone; 

nonintercalators, such as Etoposide and Teniposide. . 
The DNA minor groove binder is Plicamycin. 

20 ^ ^ anUme,ab0li,eS interfere "* P^««ion of nucleic acids by one or the other of 

ThT S ° me ° f drU8S inhibk ProdUCU ° n ° f «* ^nucleoside 

-Phosphates that are the immediate precursors for DNA synthesis, thus inhibiting DNA 

Some of the compounds are sufficiently like purines or pyri midines t0 be abIe , 0 

subsutute for them in the anabolic nucleotide pathways. These analogs can then be substituted 

folate antagonists such as Methotrexate and trimetrexate 

pyrimidine antagonists, such as Fluorouracil. Fluorodeoxyuridine. CB3717. Azacitidine 
Cytarabine, and Floxuridine 

purine antagonist include Mercaptopurine, 6-Thioguanine. Fludarabine. Pentostatin- 
sugar modified analogs include Cyctrabine, Rudarabine; 
ribonucleotide reductase inhibitors include hydroxyurea. 

Tubulin Interactive agents ac, by binding to specific sites on tubulin, a protein that 
polymenzestoformcellularrnicro.ubu.es. Microtubules are criUeal cel. secure units When 
the tmeracuve agents bind on the protein, the cel. can not form microtubuies Tubulin Interactive 
agerns mclude Vincristine and Vinblastine, both alkaloids and Paclitaxel. 

Hormona. agents are also useful in the treatment of cancers and tumors. They are used in 
hormonal.y susceptible tumors and are usually derived from natural sources. These include 
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estrogens, conjugated estrogens and Ethinyl Estradiol and Diethylstilbesterol. 
Chionrianisen and Idenestrol; 

progestins such as Hydroxyprogesterone caproate. Medroxyprogesterone, and Megestrol; 
androgens such as testosterone, testosterone propionate; fluoxymesterone, 
methyltestosterone; 

Adrenal corticosteroids are derived from natural adrenal Cortisol or hydrocortisone. They 
are used because of their ami inflammatory benefits as well as the ability of some to inhibit mitotic 
divisions and to halt DNA synthesis. These compounds include. Prednisone, Dexamethasone. 
Methylprednisolone, and Prednisolone. 

Leutinizing hormone releasing hormone agents or gonadotropin-releasing hormone 
antagonists are used primarily the treatment of prostate cancer. These include leuprolide acetate 
and gosereiin acetate. They prevent the biosynthesis of steroids in the testes. 
Antihormonal antigens include: 
antiestrogenic agents such as Tamosifen, 
15 antiandrogen agents such as Flutamide ; and 

antiadrenal agents such as Mitotane and Aminoglutethimide. 

Hydroxyurea appears to act primarily through inhibition of the enzyme ribonucleotide 
reductase. 

Asparaginase is an enzyme which converts asparagine to nonfunctional aspartic acid and 
20 thus blocks protein synthesis in the tumor. 

Taxol is a preferred chemotherapeutic agent. 

D. POTENTIATORS 

The "potentiators" can be any material which improves or increase the efficacy of the 
pharmaceutical composition or acts on the immune system. One such potentiator is triprolidine 
and its cis-isomer which are used in combination with the chemotherapeutic agents and the N- 
chlorophenylcarbamates and N^hlorophenylthiocarbamates. Triprolidine is described in US 
5,114,951 (1992). Another potentiator is procodazole, lH-Benzimidazole-2-propanoic acid; [B-(2. 
benzimidazole) propionic acid; 2-(2<arboxyethyI)benzimidazole; propazol!. Procodazole is a 
non-specific active immunoprotective agent against viral and bacterial infections and can be used 
30 with the compositions claimed herein. It is effective with the N-chlorophenylcarbamates and the 
N<hlorophenylthiocarbamates alone in treating cancers, tumors, leukemia and viral infections or 
Cj3mbined^th_chemotherapeutic.agents._ 



25 



Generally an amount effective to enhance the activity of the pharmaceutical composition 

is used. 

35 Propionic acid and its salts and esters can also be used in combination with the 

pharmaceutical compositions claimed herein. 
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Amioxidant vitamins such as vitamins A, C and E and beta-carotene can be added to 
these compositions. 

E. _ DOSAGE 

Any suitable dosage may be given in the method of the invention. The type of compound 
5 and the carrier and the amount will vary widely depending on the species of the warm blooded 
animal or huinan. body weight, a:id tumor being treated. Generally a dosage of between about 2 
milligrams (mg) per kilogram (kg) of body weight and about 400 mg per kg of body weight is 
suitable. Preferably from 15 mg to about 150 mg/kg of body weight is used. Generally, the dosage 
in man is lower than for small warm blooded mammals such as mice. A dosage unit may 
10 comprise a single compound or mixtures thereof with other compounds or other cancer inhibiting 
compounds. The dosage unit can also comprise diluents, extenders, carriers and the like. The 
unit may be in solid or gel form such as pills, tablets, capsules and the like or in liquid form 
suitable for oral, rectal, topical or parenteral administration or intravenous administration or by 
injection into or around the tumor site. 

15 The ran S e ™ d ralio of N-chlorophenylcarbamates and the N^hlorophenylthiocarbamates 

to chemotherapeutic agent will depend on the type of cancer or tumor being treated and the 
particular chemotherapeutic agent. The amount of chemotherapeutic agent used can be lower than 
that of the N<hlorophenylcarbamates and the N-chlorophenylthiocarbamates and can range from 
0.5 mg/kg body weight to about 400 mg/kg body weight. 

20 F. DOSAGE DELIVERY FORMS 

The anti-cancer compounds are typically mixed with a pharmaceutical ly acceptable 
carrier. This carrier can be a solid or liquid and the type is generally chosen based on the type of 
administration being used. The active agent can be coadministered in the form of a tablet or 
capsule, as an agglomerated powder or in a liquid form. Examples of solid carriers include 

25 lactose, sucrose, gelatin and agar. Capsule or tablets can be easily formulated and can be made 
easy to swallow or chew; other solid forms include granules, and bulk powders. Tablets may 
contain suitable binders, lubricants, diluents, disintegrating agents, coloring agents, flavoring 
agents, flow-inducing agents, and melting agents. Examples of liquid dosage forms include 
solutions or suspensions in water, pharmaceutical^ acceptable fats or oils, alcohols or other 

30 organic solvents, including esters, emulsions, elixirs, syrups, solutions and/or suspensions 
reconstituted from non-effervescent granules and effervescent preparations reconstituted from 
effervescent granules. Such liquid dosage forms may contain, for example, suitable solvents, 
preservatives, emulsifying agents, suspending agents, diluents, sweeteners, thickeners and melting 
agents. Oral dosage forms would contain flavorants and coloring agents. Parenteral and 

35 intravenous forms would also include minerals and other materials to make them compatible with 
the type of injection or delivery system chosen. 
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Specilic examples of pharmaceutical acceptable carrier, ,„„ 

to formulate oral dosage forms of ■ P ' CmS thal ma > * use " 

R Qhert • „ c PreSem mVemi0n 8re dese "^ US. Pa, No 3 903 297 lo 

Robert, issued Sept 2 1975 T^h„;« ^ to 

! »■ .0 0W 4 Rhodes. Ed,,« ,„„. L » 
G. METHOD OF TREATMENT 

1! »m. blooded m*k. " M "™""™« '»= ompewft „ 

Tilt moihod of irmmj vi,al IMteio^ ^ . 
^<-a<nums te ^ 

treated «. the desired blood le vels * °" *«* ° f °* VirUS 

25 measure of cell viability. ^ ' s a wel) 

Medi Jl^f Tbo K ATCC> WCre CU " Ured ^ M ^ *«* 

cuZT u 6 Se " ,m - ' Ung ,Um ° r C6l,S (A549 f ™ ATCC ce.l lines) were 

cultured ,„ Ham's F12 medi,m with 10% fetal bovine serum. 

>0 The tumor cells were passaged and seeded into culture flasks a, the desired eel! densities 

-toe (PBS). The ceils were txypsinized and triturated prior to seeding the flasks Unless 
- otherwise indicated the cultures wWincubited a, 37+ it ■ ~ - — — - — S — 
„^ nA . . A . . incubated at 37 + 1° C m a humidified atmosphere of 5+ 1% 

carbon dioxtde ,„ air. The cultures were incubated until thev were 50-80% contluelt " 

^JrLTr: Whe " ^ ™< '»-- was 
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was added ,o each flask ,o cover the ce.l sheet. The Trypsin So.ution was removed after 30-60 
seconds and the flasks were incubated a. room temperature for two to six minutes. When 90% of 
the cells became dislodged, growth medium was added. The cells were removed by trituration and 
transferred to a sterile centrifuge tube. The concentration of cells in the suspension was 
deternuned. and an appropriate dilution was made to obtain a density of 5000 cells/ml The cells 
were subcuhured into the designated wel.s of the 96-we.l bioassay plates (200 microliter cell 
suspension per well). PBS was added to all the remaining wells to maintain humidity. The plates 
were then incubated overnight before test article treatment. 

Each dose of test article »» tested by treating quadruplicate wells of cultures with 100 
microliter of each dilution. Those wells designated as solvent controls received an additional .00 
microliter of methanol contwl; negative controls wells received an additional 100 microliters of 
treatment medium. PBS was added to the remaining wells no. treated with test article or medium. 
The plates were then incubated for approximately 5 days. 

At the end of the 5 day incubation, each dose group was examined microscopically to 
assess toxicity. A 0.5 mg/m. di.ution of MTT was made in treatment medium, and the dilution 
was filtered through a 0..45 micrometer filter to remove undissolved crystals. The medium was 
decanted from the wells of the bioassay plates. Immediately thereafter. 2000 microliter of the 
filtered MTT solution was added to all test wells except for the two untreated blank test wells 
The two blank wells received 200 microliters of treatment medium. The plates were returned to 
the mcuba.or for about 3 hours. After incubation, the MTT containing medium was decanted 
Excess medium was added to each well and the plates were shaken at room temperature for about 
2 hours. 

The absorbance at 550 nm (OD550) of each well was measured with a Molecular Devices 
(Menlo Park, CA) VMax plate reader. 

The mean OD550 of the solvent control wells and that of each test article dilution and 
that of each of the blank wells and the positive control were calculated. The mean OD 550 of the 
blank wells was subtracted from the mean of the solvent control wells, and test article wells, 
respectively to give the corresponding mean OD550 . 

% of Control = corrected mean OP^n of Test Artici- mi..,^ x ]0Q 

corrected mean of ODJ50 of Solvent Control 
Dose response curves were prepared as semi-log plots with % of control on the ordinate 
(linear) and the test article concentration on the abscissa (logarithmic). The EC 50 was 
interpolated from the plots for each test article. 

For the test articles administered in methanol, separate responses were prepared to 
35 correct for the methanol data. 

Adriamycin was used as a positive control. In all cases, it was more toxic than any of the 
test materials by one or two logs. Adriamycin is one of the more potent agents in current use and 



20 
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one with significant side effects. The peak plasma concentration of other, quite effective 
chemotherapeutic agents may be 10 to 50 t.mes higher than that of Adriamycin. The EC-50 is the 
concentration at which one half the cells are killed. 

Table 1 

EC-50 Resu lt (ppm or microgrnm/mn 



Test Material 



HT29 


HT29 


MX1 


MX1 


A549 


A549 


0.003 


0.006 


0,02 


0.001 


0.03 


0.009 


13.3 


11.4 


91.8 


108 


12,6 


92.5 



Adriamycin 
chJoroprofam® 
In normal healthy cells, the following results were obtained: 



Table 2 



10 



15 





Broncheal Cells 


Kerotinovle Cells 


Fibroblasts 


0.002 >15.2 


3.9 13.0 


>152 64.2 


0.015 0.0020 


0.0035 0.0093 


0.065 0.10 



Test Material 



chJoroprofam® 



Adriamycin 

These experiment! show that these compositions are effective in killing tumor cells 
without significantly affecting healthy cells. 

Other Activity 

In addition to their combination with chemotherapeutic agents and potentiators. N- 
chlorophenylcarbamates and the N<hlorophenylthiocarbamates can be combined with fungicides, 
herbicides or other antiviral agents. Preferred herbicides and fungicides include carbendazim. 
fluoconazole. benomyl, glyphosate and propicodazole. 

The N^Worophenyicarbamates and N^hlorop'.enylthiocartemates are also effective 
against viruses including rhinovirus. HIV. herpes, and influenza. In the treatment of viral 
infections, the N<hlorophenylc a rbamates and the N-chJorophenylthiocarbamates can be combined 
with other anti-viral agents to effectively treat viral infections. 

It is believed that many herbicides alone or in combination with other herbicides and 
fungicides will show this beneficial anti-tumor effect. 
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WHAT IS CLAIMED IS: 



1 A pharmace "ticaJ composition for treating viml i r - 

comprising a safe and elective am ^ amce " 0r <™ 

w*.w cuccuve amount of mm 

chJorophcnylthiocarbamatcsofthefonnula-- ^^^ophcnylcaxbamatcs and N- 

Cin 



n 

'N-C— XR 
H 
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5 wherein n is from 1 to 3- X is I □* 

*om the roup consi^rof Z«„ 8 r P ^ ^ « * 

-* of these compounds. ^ PhB - fc * a ^.e inorganic „ r organJC ^ 

2- A pharmaceutical composition according t0 dai™ , 

effecUveamountofachemoU.erapeuUcagen, C ° mPnSing 3 a"" 

3- A pharmaceutical composition according , 0 

acceptable carrier and a ^ md ^ 1 0r 2 «wpnsuig a pharmaceutical 

chlorophenylthiocarbamates. am ° U,U ° f N * Woro P hen y'carbarnates and N- 

<• ApiormaceuticalcomposiUon according , 0 Claim 1 2 0 „ „ ■ 

- j rr:: re z? 8 to c,aim 5 wherein - *~ - 

~ B-eomycin, ^^ST 

-Methotrexate. Huorouracil. Huorodeoxyuridine ^3 7 ^ ^ ^ P,Camydin - 
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7. 



A pharmaceutical composition according to claim 1,2,3,4.5 or 6 which further comprises a 



potentiator. 



8. A method of treating cancer in warm blooded mammals comprising administering from 
about 2 mg/kg body weight to about 400 mg/kg of a pharmaceutical composition according to 



9. A method according to Claim 8 wherein said N-chlorophenyl carbamate is administered 
orally, enterically, intravenously, parenteral ly or by injection into or around the tumor site. 

10. A unit dosage composition effective for treating cancers, tumors and viral infections 
comprising a N-chlorophenylcarbamates and N-chlorophenyl thiocarbamates of the formula: 



wherein X is selected from the group consisting of oxygen and sulfur, n is from 1 to 3 and R is 
selected from the group consisting of hydrogen, lower alkyl and lower alkenyl, cyclohexyl, 
phenalkyl of up to 8 carbon atoms, phenyl, and the pharmaceutical ly acceptable organic and 
inorganic acid salts thereof, and a safe and effective carrier, 

11. A unit dosage composition according to Claim 10 wherein said carbamate is N-3- 
chlorophenylcarbamate and wherein from about 2 mg/kg body weight to about 400 mg/kg of S2id 
N-3-chlorophenyi carbamate is administered. 

12. A unit dosage composition according to Claim 10 or 11 wherein said pharmaceutical ly 
5 acceptable acid addition salts are selected from the group consisting of and mixtures thereof 

hydrochlorides, phosphates, nitrates, acetates and salicylates. 



20 claims 1,2,3,4,5,6 or 7. 



25 




13. A unit dosage composition according to Claim 12 further comprising a safe and effective 
amount of a chemotherapeutic agent. 
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14. A unit dosage composition according to Claims 10, 11, 12 or 13 wherein said 
chemothcrapeutic agent is selected from the group consisting of DNA-interactive Agents, 
Antimetabolites, Tubulin-Interactive Agents, Hormonal agents, Asparaginase or hydroxyurea. 

15. A pharmaceutical composition according to claim 14 wherein said chemothcrapeutic agent 
is selected from the group consisting of Asparaginase, hydroxyurea, Cisplatin, Cyclophosphamide, 
Altretamine, Bleomycin, Dactinomycin, Doxorubicin, Etoposide, Teniposide, Taxol, Plcamydin, 
Methotrexate, Fluorouracil, Fluorodeoxyuridine, CB3717, Azacitidine, Cytarabine, Floxuridine, 
Mercaptopurine, 6-Tmoguanine, Fludarabine, Pentostatin, Cyctrabine, and Fludarabine. 

16. A unit dosage composition according to Claim 15 wherein from about 2 mg/kg body weight 
to about 400 mg/kg of said N-3-chlorophenyl carbamate is administered. 



17. A unit dosage composition according to claims 11, 12, 13, 14 or 15 further comprising a 
safe and effective amount of a potentiator. 
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